Benzodiazepines and peptides stimulate pregnenolone synthesis in brain mitochondria.
Mitochondria isolated from rat brain were found to cleave cholesterol to produce pregnenolone, the precursor for hormonal steroids, at a mean rate of 21.0 pmol pregnenolone.mg protein-1.min-1. This rate-limiting step in steroidogenesis was significantly stimulated by PK 11195 (1-(2-chlorophenyl)-N-methyl-(1-methylpropyl)-3-isoquinoline carboxamide) and Ro5 4864 (4'-chlorodiazepam), ligands which bind to peripheral benzodiazepine receptors with high affinity. Low-affinity ligands for the peripheral benzodiazepine receptor such as Ro15 1788 (ethyl-8-fluoro-5,6-dihydro-5-methyl-6-oxo-4H-imidazo[1,5 alpha][1,4] benzo-3-carboxylate) and clonazepam had no significant effect on the rate of pregnenolone synthesis. Furthermore, the rank order of potency of these compounds as inhibitors of [3H]Ro5 4864 binding was identical to the rank order for steroid production. Since the 86-amino acid peptide diazepam binding inhibitor is also thought to bind to the peripheral benzodiazepine receptor, four fragments of this peptide, a random sequence and steroidogenesis activator peptide were also evaluated for their ability to interact with peripheral benzodiazepine receptors and to stimulate steroidogenesis in rat brain mitochondria. Steroidogenesis activator peptide and two fragments of diazepam binding inhibitor significantly stimulated pregnenolone biosynthesis. In contrast to the peripheral benzodiazepine receptor ligands, no correlation between peptide potency in displacing [3H]Ro5 4864 binding and steroidogenesis was observed.